I-Cell disease: isoelectric focusing, concanavalin A-Sepharose 4B binding and kinetic properties of human liver acid beta-D-galactosidases.
Isoelectric focusing of the acid beta-D-galactosidases (beta-D-galactoside galactohydrolase, EC 3.2.1.23) in normal crude liver supernatant fluids demonstrated multiple isoelectric forms in the pH range 4.58-5.15, while corresponding I-cell disease samples showed an absence of isoelectric forms in the pH range 4.99-5.15. Concanavalin A-Sepharose 4B chromatography of the I-cell disease mutant C.A. demonstrated a 31% and 37% decrease in the binding of 4-methyl-umbelliferyl-beta-D-galactosidase and GM1 beta-D-galactosidase activities, respectively, when compared to normal samples. Isoelectric focusing profiles of the concanavalin A-Sepharose 4B alpha-methyl-D-mannoside effluents containing normal and I-cell disease acid beta-D-galactosidase were generally similar, but the unadsorbed I-cell disease enzyme from concanavalin A-Sepharose 4B demonstrated more activity in the pH range 4.21-4.49 than normals. Normal and I-cell disease acid beta-D-galactosidase "A" and "B", separated by gel column chromatography were found to have similar properties with respect to apparent molecular weights pH vs. activity profiles and apparent Km values for the 4 methylumbelliferyl-beta-D-galactopyranoside, GM1-ganglioside and asialofetuin (ASF) substrates. However, the apparent V values for the ICD samples were consistently reduced when compared to the results obtained with the corresponding normal fractions. The greatest decreases in apparent V were obtained for acid beta-D-galactosidase activities in I-cell disease crude supernatant fluids, and for the separated I-cell disease "B" enzyme. The differences in the isoelectric focusing profiles, the altered binding to concanavalin A-Sepharose 4B, and the reduced V values with natural and synthetic substrates may be related to changes in carbohydrate composition of I-cell disease acid beta-D-galactosidase.